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(54) STRUCTURE AND METHOD OF CONNECTING OPTICAL FIBER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a structure and a 
method of connecting optical fibers, which reduce 
connection loss in connecting optical fibers of different 
structures. 

SOLUTION: In the case where an ordinary optical fiber 1 
consisting of a core 3 and a clad 4 is connected to an 
optical fiber 2 which is composed of a hollow core 5 and a 
clad 6 and which is formed, in the clad 6, with a plurality of 
variable refractive index parts 7 extending in the axial 
direction; first, a matching oil M is pored into the end on the 
connecting side with the optical fiber 1 in the hollow core 5 
of the optical fiber 2, This matching oil M is a substance for 
matching refractive indexes and is provided with a refractive 
index higher than that of a material forming the clad 6. Next, 
one end of the optical fiber 1 and the matching oil M 
pouring-end of the optical fiber 2 are inserted into a glass 
pipe 8; thus, the optical fibers 1, 2 are connected to each 
other. 
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mvtffiMtomm] ■ 

mess 1 ft 7 7 -r ah. sginTSBt, cross 1 37-35 

H5fBSSI2ft7 7-r Afi. SfS2 3TSB<!:, C<7>Sg2 3 7BB 
**0Htr*2i'5v KBBt#L. 8fiEJ3l2 3 7gB:fcJ; 
XSm^%2 9^v KS50'>^<<i:fc-*JC« > W75ISHC 
M & * £SB**7gl£ $ tit 43 0 , 

B«il5m2 7t7z1'ACDfitiS4'SSg5tC*5tt^HtrfHmi7t7 10 
y-fVtiOSKRffllCtt, iWE+£»J:0 , &*S£H*r* 

Sft77-f A*CD&il£Jf|j£. 

*-5©rffi«di. fflES 2 ft 7 7-f AlcSitt^lffiESil 1 ft 

s«fc ^ ci«snTi>*c t *#« i is® 

[st jrji 3 ] m%&mm&me>mm'&i>mte-e&z> z. t 

[RX84] WEJB«r«^fl!*«jW»fcttS*rf S 
mm.-t:&% z. t*»«i-r*BI*fll l E«©ft7 7-f A 

wi#*5] mewfl:tt**-r**K««. mesh 1 ft 

77< /tOttlJMiG t lffE» 2 ft 7 7 -f A©«*SB1B t 
©|B»Ct>36*SnTV>*Ct*1**fr*ll**4E« 

[Sf#JS6] ffJESglft7 7'f A*ti!£S2^7 7< 

T H S C <h t T*ffif#3S 1 SEi©3t7 7-f /Wg 

123 7 SB let 0 ffiE^g&^rafiJt L-T*3 0 . 
fflEn8f*S^fflttK0B0r¥#ffflEm2 ? 7 y K»* 

1 E^Oft 7 7 -f AOttffiM iB. 
[ffi*m 8 ] BJEf^iSBtt. MESS 2?7 7 h*aglr*5 

»«fc-r*»**iE«©3ie7r-f A©«a«is. 40 

[M*H9] fffiESglft7 7<ARt*itrESg2ft7 7 

1 EtO*7 7-fAC«tt«a. 
[S*JB10] 111X77^^12*77^* 
gar *ft 7 7 -f /taifefttr&Tfe oT, 
ltBJIIl*7T-f AtUT. SSIinTSSi. coma 
7gB£3t0fflt?Slll 7 7-y Kg5£*rr<5ft7 7-f A&ffl 

tu 

B»E»23t77-fA*tUT. m2 37*8S£:, :®S2 3 
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4s«fctflWEJR 2*7^ K«©^fc< M^rA 
\ZM ZfZ £8BA*}BfiK $ tlfcft y 7 -f A'Srffl g L . 
MESH 2 ft 7 7-f AroWE*^atC*5Vt.5fflrEm 1 ft7 

*t5IJf$S^fflttf*Ant. MESfUft7 7'f A 

2 yey 7-r A-tss&tt-r* c t*»«t-r*3t 

[0 0 0 1] 

C5!B>1WS-r?>am»ff] *J69Itt. ft7 7-fA|B]±£ 
t&gST -5ft 7 7 -f A^Bfc*fcf»ji;fc e ktfft7 r -f ACD&g! 

[0 0 0 2] 

lft&<D&m ttft£3 0 7 2 8 4 2^4i«Ktt, 
Tfe-5=lTt, C©37<&raBt;:Ktte»ft7* hr^? 

7 7 -f A#Ett $ tlT t » -5 . 
[0 0 0 3] 

[^*««P»lb«k'5trSSRS] ±E«*tt*©+ffl3 
7*ft5*7 7-fAU ftiHi^ftft^&SSrSMi: 
LfcfcWT&^fcJC), 7 7-f/m4Kt5^tt*s4 
ZVfzSb. ^©i5*tfS37*tt53t77^ 
A£, HTroiiffWry KOlB9r*J:0t>iC^a* 

ft77< A*£ff»23 7*£*rT-5ft7 7^f AtTtt. fttf> 
SI&^TJ^XAT^g&fK ?t7 7-<A*®fffirtc7j#^^ 
*£<g&5. ffi^T. 4'£3 7£ ; rr-5ft7 7'Y A'<fc 
®^roft7 7-f A<h£g:irr£<i. S^*^7C^<^: 
oTL£7. Lrt*U ±E^*S«-Ctt. t^7*t 
r * 3t 7 7 -f A* i j1«<0^ 7 7 -f A* t ©Si^ ICO t »T 

[0 0 0 4] #3818(0 BWte, ISiKOSftS^?^^ 

7 7</N*WSE^jg*5j;^7 7-f /tO««*fe*aft 

[0 0 0 5] 

[SRSi«:®ft-r-5fc*c0^g] *^I8«. mi3t7 7-f 
A* <t » 2 7t 7 7 -f A* t Sr^-T -5 7t 7 7 -f A*CD«gE«|ig 
T*^T. mi3t77'T/N , «. miaZSSt, Coil 

A*«. m2 3Tg5<h. 3OT^2 37giS£E0BtJSfl2 * 
7-yKg8**TU, ^2ZD7-S6i5j;0:^2 7 5^ KSBW> 
fc< i:=fo— 75(C«. Sll?5l6]tCSU:-5*^S?d^Eg$nT 
*3 0. £§2 7t7 7-f AW^^S8IC*5(7^>Sl7t7 7'f/N* 

-5. 

[0 0 0 6] 0J;U;£!gl7t7 7^A* < i:l,T. ^1 3Tg6 
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* r . >,3 

-1 wz&mz&tfz'm i X7 7* a icos^sstcssf 

^^ffl^M^An^CtiCckO. mift77-fAi:m 
2 ft? 7-f Airo^a5T'WHgf^«t?^^nS. 
cnic^O, mift77-f A£m2ft:77-f A'twgM 
gBtCiJ^Tft^A ^-^CDS-^tt^fSli-T £ J; o iZfr 

^SefafewsMsns. 
cooo7] »su<ti. mmmm^m^>m<n^wz 
Stozmmmtf. S2^7-f /xe«»t -ami ft?7-f 

ft? ;-<t<Dmwi&-?cDmmm&> 12 ft? 7-f aic 

istt-sm 1 ft 7 7 -f y\t<Z>»8WB«5S»«KiaittT*-*> 
CO 0 0 8] Sfc, S?£L<te. ESf^^ffl^M^ 

#t-£5. cnfcto. mmmm&mysK*:'m2yt7 7 

^ nod? £gg tc^g (c An -5 Z. £ tJ*T # -5 . 
CO 0 0 9] JB#f*»^ffl««OTSfl;tt«r#-r* 

m 2 ft 7 7 -f a<d * ^seic^a »C Atl £ £ £ d*T # £ . 
Sfc, S«T^^ffl#l»«-?-W^ft^n-5/5:*e>, mi 

ft 7 7 -f A* t m 2 ft 7 7 -f A' £ £ L it *g <Z> 7 7 -f A 

#tt^)£(c«fcn^. 

CO 0 1 0] C<75i§-&. figftft^W-r^Sttf*. Ml ft 
77<A©ftiaS<!:S2)t77'fA'C5M^Si:fflr B 1 ' 

icfcj&KanT^sctaw slk cntcto. mi 

17 7-fA'tS 2 ft7 7-f AtWfiSJft^tCtt, ®<fctf=£ 
lft77-f/N*tm2ft77< A0«tt*| 

W 7 7 -f Attttftt J; 0 ^(c«fcn^>. 
CO 0 1 1] £<=>IC. $?£L<te. mift7 7-f A<tm 
2ft77< A't<D^g6»tc«, mift77<Ai:m2 
ft 7 7 -f A t £ fcae> Offittattttfttt? 6 

nti>4. ^mcio. mift-77-r A-<hm2ft77'r 
At^«fc0 5iH{cSM$n^„ 

CO 0 1 2] jiT$b<«. 3g2 n7g|$te*£#*i£ 

SfL> ^^m2nTSStC e fcO*^S6^J«LT*3 0, 

mn£mmj.±t<)bz>. cco^tcte. ««j^«mift7 
7-fAtn, mi nygsroajf^^mi 

BSr^J: 0 fegi^il^-flgroft-7 7-f A^«Effl 

c ±KEut«fc5tcmift7 7-r A*im2ft77-f At 

W^ggTro®»f^^«fci3S^3n?.75:©. s^a^di 

iictt^ns. m2ft77< Acom2 n7ssdi 
*^«ijgTfe^»cfe*^*3^T, mift7 7-rA'<omi 

a TSBtm 2 ft? 7-f A«m 2 3 TSStO&SSg&ttT© 

^is^ns. 
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CO 0 1 3] <f£8Bte. m2 7 7 -j KSBlCtitt^, 

12 nTSKW/gHtC^ft^^nT^TfeJ:^. dWlg 
£lCte. Csj^.«mift7 7<A*<i:LT. min7gB<DS 

7 7-fA*«[fflLfclRK:. ±i£Lfc«fc?lcmift?7-1' 
Atm 2 ft 7 7-f A*trogMg5T©ffi#f^*(S«^$ 

n^fc*. &j&t&5fefwe«sn.5. 

CO 0 1 4] $?$L<te. S13t7 7-fAW 

^2Jt77-f/W5$M7XT«ffiSftT^5. cn 
10 Kcfc9. ll7t77-fAi:f2^77'fA'i©i^ 

[0 0 15] Sit, #5R!9§tt> mift7 7-f Atm2ft 
7 7 -f A* t 5 ft 7 7 -f /N'CO^M^T* -3 T. 

mift77-f AtLT, mi37S6t. CffiSl3 7S 

U m2ft-77-f A'tLT. m2nyg5<i:. CWS23 
7-SB<£:K0Htfm2 KgK5:Wb, m2 3TSP*5± 

SBJ: 0 t>7C#75:JB»r^S:#-r^B^^ffl^H$An 
T, 113fc77-fA'iI23t77'f At«W8t5. 
CO 0 1 6] «sjx.«mift-7 7-f AiLT. mi 

05ft7 7-f ASfiefflUfcS-&, ±IECDck7tcm2ft7 7 
< A*(Dtf ^S5lC*3tt^m 1 ft7 7-f Atroi&ggg&tCJBtff 

$i^fti^Ans -ti;,to. mift7 7-fA*<hm 

2 ft 7 7-f AtW^S5T»Htff^7Ji««^^n-5. 

cntc«j:9« mift^7-f Atm2ft77-f 
0, ^a^fijs^n-s. 

CO 0 1 7 ] 

C3S1*i©!&&£cD^ffll] RT. *^H^{C^t3-5ft7 7-f A' 

<D^«itii«fcDCft7 7-f /•vDmwcJs&o'ifmts.nmm 
miz-?^Tmm&&mi,Tmw?z>. 
co 0 1 8] *-r. *^Bjc^-sft77-f 
jgcomi wi?)6s^€:Ei~0 5cj:osaw-r^). 01 

*SJS^Sg»cJ;-5>ft7 7-f/N*wS^j§^^T»f® 

40 CO 0 1 9] I^EfC*!l.iT, *HJg»Si(Oft7 7-f A*gl 
^ifitt. ft77-f/N'l tft77-f A2 tSrS^-T-Sfc 
O-e*^. ft7 7-fAl«, 53£#7A-C15fi&£n;ta 
#— )S»ft77-f AT$0. n7gP3t. C(D3TgB3 
S^0ffityi7^-y KSS4i^6?SoTti-5. 3TSB3IC 
ttGeOzf© H-A>h*^Jjn$nT*5 0. cnicj; 
0aTSB3ro®Sf^75Si7 7«y KS54 ©®Sf^«fc 0 fe@I< 
ft^Tl^ (14 (a) „ CC0j;^^ft7 7-f A* 

1IC*5^T«, D7BR3 t^5y KSS4t(0ia^||lC 
i^T. ft7 7-f A UCAStLitftatnTSB 3 JC^Uii 

50 *e.nxft7 7-f Aitsesn. 
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[0020] fty?-i A*2te. *$mia*^r-r-5nTg5 

(«T. *£37g&) 5<h. 53S#7 7.TJgJ5£2n. * 

7» 5 7 y KW6 ©BSriSJ: 0 &<£< fto 

TUS (14 (b) #B3) . Jt7r-fA*2»g (75-;/ 
KSB6 fflg) tt. Jt77-f/tlt^i;i2 5uraT?* 

[0 0 2 1 ] ^9vKS6lca. 0 2 (CiSf <fc ? IC, Jt 

«. B«*©HJH69«:«f|*t)fc**t)©T»*. ft 

[0 0 2 2] C©«fc-5ft#77-f A2K*<^-CW:, 3t7 
7"fA2»=At*U;fc3fo&*. H«f*©««Wft:*»I«cJ:^ 
TJgfig a nfcasf i<nzfvv ifBMtzjz o t, 

*££jST£. £©J:'5ft«»>a»:i7a'5«*TS3fc7T 
-fA2t«v>«cfr, #»J&ft3*2S*©SB«©3Sra 
*Sft*»#*©S<t*t>fcSi-cta*iirafcfc 

[0023] ±te©ft77<Ai t.yt-7 7-i m 

1, 2£ijS{rr<5 (S3 (a) MR) . 
[0 0 2 4] tUT, 3fc7 7"f A*2©4"^nTgB5C^ ' 
tt*3£7 r< a l T-^f^^-f 
(0 3 (b) #flg) . C»?7 5 1 >j r * 
•fJUMtt. Ptt6«»jOT«MEltJ:Qt>iClr>fl9f 
**«-r*JB«f**^ffl»KT»*. ftiJ, T-j^>if 
3M';PM©B*r3*tt, 3C7T-fAl. 2$g|igUfc^f 

ftB$T^£;-r£. 0«;t«. 77f>WMt77*> 

K«6*»j«-r*»i(<tom<!Dtt:a«f<!S6tt. o. 3~ 

0. 5%T*-5. 

[0 0 2 5] C©«fc^tC+^3T5S6tcaA-r-£.a»f^ 

*©T. +SS3 7»5^0B«r«^ffl«ROffiA«*# 
SJ(C?tA.S. *£a7SB5©iS3IH;:&A£n 

fc*. ^aa^^s^ssaaffitcttftsns. c© 

-f A2 IC*l?S%7 7"f A 1 £©&Jfc*8©E»«K:i6Jtt 

[0 0 2 6] fist^T, Jfc7r-f Al©— ji«£3fc7r-f 
A 2 IC £ -5 "7 -V > )IM&&.\ £ nfcffll t * . 

WfHaWtl/TO/f^^A-f 78tClf At. 3t77-fA 

l©iSffit3tt7 7-f A2©jSffit*3l€r^-t>-a-« (0 3 
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(c) #83) . cn<C«fcO. Jt^r'f A2©+^n785 

3 7^3©5§Bt::igMT-5C<i:fCft5. ft77-fAl. 
2 W«^ICIH5«7^/H 7"8 tLTtt, mP&&&L 
tflSZttfyXtWimK 53&#7A«fc9fc/h£^#R© 
t>©*«fflT*©«*»*Hr». ft*. #5 AA-f 7*8© 
rtl812 7«ragm5. -5-L/T. ^77/H7"8 

CltltCcfcO, 3fc7 7"fAl. 2«*lfeBlC»K^n 
iO 5fcg>. 3t77-fAl, 2©g5^*i^nSCt*<«t^tC 
KitSn*. #7XVH7'8Sffl^Ci:T, ft 

7 7-f/U. 2 0««f^**tfB«K:ff AS. 
[0 0 2 7] K±© < fc^lCLTM-S5ffl*77'(Al 

t+2SD7«5 **T*3f7T-f A2 t**arr*ct 

fCfcO, 3fc7r-fAl. 2T3t©3l&^*r:XA75*Sft 
B*r***H»SSE^Sn*«t5tCfta. BP*. *£3 7SB 

5 ic^>y5 i >^^-'r;nvi^aAan-5S9tc«. 3t77-r 

A 2 W* Jt 7 r-f Alt ©*««T?tt, 04 (b) 
20 Jc^-T<t-5IC. 4"SSn7'gS5©aSf^36^7«y FSB 6© 
Blff*J:0t>«^«ffliB»r*»**#UTV»*. dtUC 

3tt7 r-f A 2 KL*^*3t7r-f A 1 t<0»aE» 
"Ctt. 04 (c) (C^-TJ:3(C. «|>£3 7a5©B3r* 

*«f77 HS56©a#f^«fco : feie5^i?«a*f^»^s: ; b 

OcfcptCftS. cniC±0, 3tt7 7"fAl. 2©^MS5 

3t7 7-fA'l, 2 ©»iW»**ifi«atlS. S&lc. "7 
y9 i >J**'f ;UM©tf>^37S55{Ci&J6-5WfiSfilH: v ft 
30 7r<A2»C£tt£ft7 7^Al <t©«M<M©£*HS'J 

*©T. 4'£3 7g5 5©B«*#ffij&*K«lfcffllK:[«nW-T 

*©s»ft^»{ceH-rsta*iiJn**ffli»ians. 

[0 0 2 8] Sft. ft7r-fAl©:3 7«3A«53S#5 
XTJ^fiEan. ft77<A2©*£37SB5te|«;#:#><=> 
ftSft*. 3fc7 7"TAl <h3t7 7-f A 2 tS*CSfgT 
*«WT?tt. 3TS63 t^^n7g55 t©«iKlfBT© 
B«f4*B^7C« < Aft 0 . fcLTft 7 T< A 

40 l. 2©Sf^gBT?©jt©R»A<7<€r<ft*. cn»c*jb 

43tt3Btff^a«««8E£<*n-5fc». Jt7r-fAl. 2 
©S5«!28T©Jt©RS*fei£«Sn5. 

[0 0 2 9] 3t7r-fAl t}t77-frt2iS*«tS 
te©7j^S:0 5{CJ:OlfiBJ-r^. ST, 3t77"fAl. 
2$r«!Sii-r^) (0 5 (a) #B) . *r»T. *7r-fA 
1 ©-^(BlS:^5X/'W78©^4 1 *t?}f Af-5 (0 5 

(b) . 

50 [0 0 3 0] ^7AA-f 78©BPfflJS±*fC 
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■78f*uzmft-gk®><t%ims&mA?z> (05 (c) # 
fig) . cnic^o. ^7 7"fAi««S±fciSl^-«nsfk 

»IBS C©$Sy1-g!l®<fc8U§SfcL ft^-fA 
2©? 7;/ H«6£«M8TS#iM:9fcl5t»JH*r***r 

CO 0 3 1 ] «HT, ^7^^ ^8©B8Pfi!l«fcO^^ 
r-f A 2 Al, 7t7r-fAl. 2©^BfSl 

±*36***)**. cnciO, 3fc7r-fAl. 2©« 
ttfflfl-ffifc&HT. 3t7z-f A2©«f£3 7g&5tc3£fl. 

m&tommstf&xztiiziKmtfcz (05 (d) # 

fig) . 7t7T< A'lco^^-y KSE4<i:3t7T 

[0 0 3 2] *V»T. *7r-f Al, 2 
#^XA<^8©^«fc9**M*SI!MtU XMHKft 
«tfJBS$S<t$-i±4. tUT, #5XA-f 78©iaaigSS 

fc3fc7 7-l*Al. 2fc*»iM!»fc:.fc0Bi*T* (0 5 
(e) #fig) . cniCfcO. 7t7 7-fAl, 2<Dm&& 

4i3t77-fA2©J'77 Ka56©«8WHBW±3W«3» 
Stl-SCltKlfc 7t77-fAl, 2#«fc OSSBfC 

[0 0 3 3] *58WK«t)*3tt7r-f AO*««liaflDJI! 
2©»S#tt£H6--H8K:J:0«Wr*. H«=f, Sg 1 

wmmmm t m— * fc a w«© atr c an i; * «■ 

[0 0 3 4] 0 6{i. *H«»«CJ:*Jlfi7r'fA<Ott 
A 1 tJt7 7"f A* 1 2 <h SrSSgg-TS *>©T&£. 

[0035] jt7r-f ai 2tt, 5**?^-c»jssan 

fcTt^T'f AT* 9, n7S5l3<t, C©37SB13$: 
»0Itr?77H»14iA>64-3T^*. 3 7SU 3 
K«Ge02#<Z>K-A>Mig&Jra$ftTis9, CtltC 

jco^Tasi 3 <Dmmmifi{7 * ? kssi 4©B$r?p«fc9 

t»je<tt-3TV>* (B8 (b) MR) . 777K914 

77-f/n 2©«renaiicBtf***©«f'fflau stf&rt 

«*ITV»5. COi3ft«l"S!ai5^57H9l4l: 

« ji»tt<Dg{t * fc fc e> -r c £ ** mug t fc-5 . 
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